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. While implementation of the Stop TB (DOTS) Strategy has cured millions of patients with TB, and undoubtedly saved lives, the impact of this strategy on reducing TB incidence has been disappointing 1 . The TB epidemic is declining at the rate of 1.5 per cent per year, much slower than what mathematical models had predicted 1 . At the current rate of decline, TB elimination by 2050 is considered impossible. DOTS, apparently, cures patients and saves lives, but it does not seem to be very effective in interrupting TB transmission. Under India's Revised National TB Control Programme (RNTCP) millions of TB patients have been treated, and countless lives have been saved 2, 3 . But TB incidence in India continues to remain high 3 . Of the nine million TB cases in 2013, India alone accounted for 25 per cent of the cases. India also accounts for one of the three million 'missing' casespatients with TB who are either not diagnosed, or not notified 1, 4 . In 2014, the World Health Assembly endorsed a new, bold plan called "The End TB Strategy" 5 . The vision is "A world free of TB -Zero TB deaths, Zero TB disease, and Zero TB suffering". The goal is to end the global TB epidemic (<10 cases per 100,000). Essential elements of the three pillars of this strategy are shown below.
How is the 'End TB Strategy' relevant in the Indian context, and how can India be a world leader in implementing the End TB Strategy? Pillar 1: How can India improve patient-centered TB care and prevention?
India is doing a lot to improve the diagnosis of TB, and to move towards the goal of universal drugsusceptibility testing (DST). In 2012, based on a WHO policy, the Indian government banned the use of serological, antibody-based TB tests that were popular in the private market 6 . This bold step has been widely appreciated as an important move to prevent mismanagement of TB patients.
In the public sector, the RNTCP, in collaboration with partners such as Foundation for Innovative New Diagnostics (FIND) and WHO, has done several pivotal studies to evaluate new, WHO-endorsed TB diagnostics, including light-emitting diode (LED) fluorescence microscopy, liquid cultures, line probe assays (LPA), and Xpert MTB/RIF (GeneXpert) [7] [8] [9] [10] . Based on this impressive evidence base, all of these new technologies have been included in the Programme, and are being gradually scaled-up 3 . RNTCP has established a network of over 60 laboratories to improve access to culture and DST 3 . But implementation of these tools in the public sector alone is unlikely to have a big impact 11 . This is because most TB patients seek care initially in the private and informal sector. Thus, it is important to make sure new tools are also affordable and accessible in the private sector. Collaborative tuberculosis/HIV activities, and management of co-morbidities. C.
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has made WHO-endorsed TB tests (i.e. liquid cultures, LPA, and Xpert MTB/RIF) more affordable and accessible to patients in India, through a network of over 90 accredited private laboratories and hospitals. These laboratories and hospitals are offering TB tests at prices that are 30-50 per cent less than the market price. In addition, they are notifying confirmed TB cases to the RNTCP, and are actively educating private doctors about the value of quality-assured, WHOendorsed TB diagnostics. Over 130,000 patients have benefitted from this initiative in less than two years 12 .
According to WHO, with the roll-out of rapid molecular tests, there has been a three-fold increase in the number of multidrug-resistant (MDR) TB cases detected globally 1 . A similar phenomenon is occurring in India. Responding to the growing threat of drugresistant TB, the Municipal Corporation of Greater Mumbai (MCGM) has rapidly scaled up access to GeneXpert technology, and this has resulted in the detection of MDR-TB in a large number of patients, who would have otherwise been missed 13 . In 2013, there was an 8-fold increase in patients accessing drug resistant TB treatment when compared to 2011 13 . A recent study from Mumbai has underscored the importance of universal DST, and the need to provide customized treatment, based on DST results 14 .
Globally, the 'Test and Treat' strategy, where every TB patient is routinely offered a DST to guide choice of treatment regimen, is becoming the standard of care in many settings 4, 6, 15 , and is a key element of the first pillar of the End TB Strategy. India should aim to make universal DST accessible to all TB patients within the next 2-3 yr 16 . This will require India to not only scaleup access to rapid molecular tests and liquid cultures in the public sector, but also proactively work with private hospitals, private medical colleges, and laboratories to harness the laboratory capacity that exists in the private sector.
MDR-TB treatment is now more accessible via Programmatic Management of Drug-resistant TB (PMDT) centres in the public sector 3 . However, the need is much larger than what PMDT can currently offer; only about 20,000 patients were put on MDR-TB therapy in 2013 3 . The RNTCP will need to invest more resources in the expansion of PMDT, to ensure that all MDR-TB patients in India get the appropriate care they deserve, and do not incur catastrophic health expenses. Recently, the Global Drug Facility (GDF) of the Stop TB Partnership announced that the price of cycloserine will be reduced by half in 2015 compared to the previous year 17 . Such global initiatives could be supplemented by local negotiations with Indian generic pharmaceutical companies to further reduce prices of second line drugs for Indian patients.
While preventive therapy for latent TB infection has not been a critical focus of RNTCP, this strategy could be considered for at least two highly vulnerable populations -people living with HIV/AIDS, and child contacts under the age of 5 yr 18 . Prevention of active TB in these populations will be highly impactful.
Pillar 2: How can India make and implement bold plans?
At a national level, India has made several ambitious and impressive policies and plans. These include the ban on serological tests, mandatory notification of all TB cases, the National Strategic Plan, and the TB Mission 2020 plan 2, 19 . In 2014, the Standards for TB Care in India was published 6 . At the regional level, cities such as Mumbai have shown great leadership and commitment, by developing their own TB control plans, and working with a variety of national and international partners to raise funds, and mobilize communities. The Mumbai Mission for TB Control is an excellent example of what local leadership can achieve 12 . Progress has also been made in the engagement of the private sector to improve TB care and to make TB treatment more affordable to patients treated in the private sector [20] [21] [22] . Pilot projects in cities such as Mehsana, Mumbai, and Patna show that it is feasible to aggregate, educate and incentivize private providers, and to improve TB case notification, and quality of care 22 .
Social protection is a key component of the Pillar 2 of the End TB Strategy. Several studies from India have raised awareness about the importance of malnutrition as a potential driver of the TB epidemic in India 23, 24 . The Indian government will need to seriously address the high levels of malnutrition in India as well as the inequity and poverty that underlie the problem. Programmes such as Rashtriya Swasthya Bima Yojana (RSBY) should be harnessed to protect TB patients from catastrophic expenditures.
Despite ambitious plans, what is perhaps missing is the high level political commitment necessary to make sure that RNTCP is adequately funded, to fully implement the National Strategic Plan
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. Advocacy is critical to raise awareness about TB at the national level.
Pillar 3: How can India intensify research and innovation?
Historically, India has made good contributions in TB research 26 , including large vaccine trials, randomized trials of short-course therapies, and operational research to improve programme efficiency. Indian companies and agencies have developed novel TB diagnostics and are actively engaged in TB drug discovery. These R&D initiatives in India deserve While several new TB diagnostics (e.g. GeneXpert) and new drugs (e.g. bedaquiline and delamanid) have emerged in the recent past, their evaluation and adoption has been slow. A clear framework for evaluation and endorsement of new TB tools will be helpful, for product developers as well as implementers. Without a clear pathway for product validation and policy, the benefits of new TB technologies are unlikely to reach patients who need them the most. In this context, there is a great scope for national TB institutes (e.g. National Tuberculosis Institute, National Institute for Research in Tuberculosis, National Institute of Tuberculosis and Respiratory Diseases, and National JALMA Institute of Leprosy and other Mycobacterial Diseases) to play a key role as product evaluators who can conduct multicentric evaluation studies, and generate highquality evidence for policy making. These national TB institutes have a long and rich tradition of evaluating technologies (e.g. BCG) and strategies (e.g. daily versus intermittent drug regimens) in the past, and are well placed to take on this task.
Conclusion
India has made tangible progress in TB control, but much more work is needed to reach the goal of ending the TB epidemic in the country. But with high level leadership, political commitment, active engagement of both public and private sectors, and active support from civil society, celebrities, and philanthropists, India could blaze the trail for other high burden TB countries to emulate, and demonstrate that it is indeed possible to end the TB epidemic.
